On the Crimean peninsula, there are more than 50 hypersaline water bodies, including the Sivash (the Sea of Azov), the largest hypersaline lagoon in the world. Based on the literature and our own long-term research data (2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016)(2017) 
Introduction
Hypersaline waters, common in arid and subarid regions, are among the planet's extreme biotopes (Wharton, 2002; Zheng, 2014) . Alongside a high degree of salinity, other abiotic factors determine their extremity (Grant, 2004) . Salinity affects other characteristics of the environment, thus shifting them into the extreme range (Shadrin, 2018) . For example, an increase in salinity can alter the temperature regime significantly due to the decrease in heat capacity and heat conductivity of the solution.
It causes a rise in the maximum and a fall in the minimum temperatures, thus increasing the diurnal temperature range of the water. High salinity reduces oxygen solubility in the water (Nishri, Ben-Yaakov, 1990; Debelius et al., 2009) and in this way generates anoxic zones in water bodies (Shadrin, Anufriieva, 2013a; Shadrin et al., 2016) .
In recent decades, more species inhabiting hypersaline waters have been discovered (Lamprey, Armah, 2008; Sultana et al., 2011; Amarouayache et al., 2012; Belmonte et al., 2012; Carrasco, Perissinotto, 2012) . At least 28 species of Copepoda (Crustacea) have been found to occur in hypersaline waters (> 100 g/L) across the world, and among them, 12 species are able to survive at extreme salinity levels (> 200 g/L) (Anufriieva, 2015a; Anufriieva, 2016) . Studying life in extreme environments allows for a more accurate assessment of the limits of adaptability, the variety of adaptations and how they developed.
These assessments are essential for a better understanding of the evolution of life on Earth and for predicting possible changes in ecosystems caused by climate change and anthropogenic impacts.
On the Crimean Peninsula, there are more than 50 hypersaline (> 35 g/L) water bodies, including the Sivash (the Sea of Azov), the largest hypersaline lagoon in the world ( Fig. 1) (Fedchenko, 1870; Balushkina et al., 2009; Shadrin et al., 2016) . Among them are hypersaline lakes of marine and continental origin. The ion ratio in marine lakes is the same as that in sea water, whereas continental reservoirs are sulphate lakes. All the lakes are shallow and polymictic and differ only in their size, the range of fluctuations in abiotic factors and their biota. Research into the biodiversity of Crimean hypersaline waters has been ongoing since the mid-19th century (Fedchenko, 1870; Anufriieva et al., 2017) . Since 1992, the diversity of their fauna has been studied systematically (Ivanova et al., 1994; Zagorodnyaya, Shadrin, 2004; Balushkina et al., 2009; Belmonte et al., 2012; Anufriieva et al., 2017; ; thus, hypersaline waters of this region are among the most thoroughly investigated worldwide. On the other hand, an analysis of the effects of salinity on biodiversity based on the entirety of the published data has never been performed.
This study aims to provide a review of the fauna in the hypersaline waters of the Crimea based on published data and the authors' own long-term observations (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) and to examine the influence of water salinity on the biodiversity of invertebrates and fishes.
Taxonomic diversity
Decades of research on the hypersaline lakes of the Crimea have revealed that the taxonomic diversity of invertebrates and fishes is fairly high (Table 1) ; species belonging to 8 phyla, 14 classes and 27 orders of animals have been discovered.
The diversity of phyla and classes was shown Table 2 Class Branchiopoda 360 6 See Table 2 Order Anostraca 360 4 See Table 2 Order Cladocera 110 2 See Table 2 Class Hexanauplia 360 18 See Table 2 Subclass Copepoda 360 18 See Table 2 Order Calanoida 300 2 See Table 2 Order Cyclopoida 212 7 See Table 2 Order Harpacticoida 360 9 See Table 2 Class Ostracoda 300 5 See Table 2 Order Podocopida 300 5 See Table 2 Class Malacostraca 200 11 See Table 2 Order Amphipoda 200 4 See Table 2 Order Decapoda1 2 3 4
Order Isopoda 85 3 See Table 2 Order Mysida 120 1 See Continuation Table 1 to drop significantly with increasing salinity; Currently, crustaceans are the best studied group ( Table 2 ). The number of species studied has grown significantly from 1870 (Fedchenko, 1870) to 2017, as shown in Fig. 2 . Of all the species discovered within this period, 10 species (22%) were discovered from 2012-2016. It can be seen in Fig. 2 that the curve representing the number of species has not yet approached the stationary phase; therefore, the finding of more new species can be expected. Recently, based on the analysis of the dynamics of discovering new species, we concluded that 3 to 5 species of Cyclopoida may be discovered in the lakes of the Crimea (Anufriieva et al., 2014) . It should be mentioned that in the well-studied hypersaline lakes of Australia, the taxonomic diversity of the fauna is also high (Williams et al., 1990; Timms, 1993 Timms, , 2002 Kokkinn, Williams, 1988; Pinder et al., 2005) .
Salinity and taxonomic diversity
An increase in salinity is associated with a decrease in the biodiversity of crustaceans in water bodies (Fig. 3) . As species composition varies seasonally and yearly, the relationship between the number of species and salinity was investigated in samples of water collected at the same time in 14 different hypersaline lakes in August 2012 (Fig. 4) . The number of species per sample decreased with increasing salinity. Other researchers observed a similar pattern, although the exact data could be different (Williams et al., 1990; Pinder et al., 2005; Balushkina et al., 2009; Belmonte et al., 2012) . Fig. 4 shows that the number of species in the samples within the 50-120 g/L salinity interval does not correlate with salinity and is significantly more diverse than in the samples from the habitats with higher salinity. The variation coefficient of the number of species in the waters within the 50- organisms (Khlebovich, Aladin, 2010; Shadrin, Anufriieva, 2013b; . The ability of some species to survive in hypersaline waters may depend on the concentration of algae accumulating high amounts of osmolytes in their cells (Shadrin, Anufriieva, 2013b; Anufriieva, 2015a; . Among the many causes affecting biodiversity may be abiotic (oxygen concentration, temperature, etc.)
as well as biotic factors (predators, competitors and the amount and quality of food) (Kokkinn, Williams, 1998; Wurtsbaugh, 1992; . According to V.S. Ivlev, biotic factors are crucial for the survival of most animals, and only at critical values can abiotic factors be of the same significance (Ivlev, 1955) . V.D. Williams came to a similar conclusion about the role of biotic and abiotic factors in saline lakes (Williams, 1998) . Salinity is considered to be a critical factor when it reaches values above 120-150 g/L.
Animal abundance and possible applications
The animal abundance in the hypersaline lakes of the Crimea can be high (Table 3) , which means that animal species play an important role in the trophic chains of these waters (Balushkina et al., 2009 ). In other regions, similar observations have been made (Kokkinn, Williams, 1988; Wurtsbaugh, 1992; Lamptey, Armah, 2008; Amarouayache et al., 2012; Carrasco, Perissinotto, 2012) 
Conclusion
In the hypersaline waters of the Crimea, similar to other regions, the fauna is diverse. The animal diversity decreases with increasing water salinity. However, in every case, there are other factors that influence the number of species. The animal abundance in the hypersaline waters of the Crimea can be high and serve as an important biological resource.
